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A SYSTEM, A DEVICE, A COMPUTER PROGRAM 
PRODUCT AND A METHOD FOR ALLOCATING 

RESOURCES TO USERS 

TECHNICAL FIELD 

[0001] This invention relates to a system, a device, a 
computer program product and a method for allocating 
service resources to users of the resources, Which service 
resources are intended to be provided at a service point for 
serving one or more associated operator positions. In par 
ticular, the invention relates to the management of at least 
one queue and information concerning this, Which informa 
tion, so-called “queue information”, can be transmitted to a 
user. 

BACKGROUND 

[0002] There is often a need to create a queuing system in 
a simple Way at service points, such as banks, post of?ces, 
chemists, utilities, travel agencies, delicatessen counters, 
amusement park attractions, etc, each of Which can have 
several operator positions. 

[0003] Such systems are Well-knoWn and are normally 
designed in such a Way that a customer must ?rst go to the 
service point in order to obtain a queue number. This is 
usually carried out by the customer obtaining a queue ticket 
from some kind of dispenser. A screen, display or the like 
then shoWs Which queue number is being served and the 
customer is forced to Wait his turn on the premises if he is 
not to risk losing his place in the queue. In the folloWing, 
such a conventional arrangement With display and ticket 
dispenser is called a queue information device. 

[0004] In order to save time and to be able to carry out 
other tasks during the Waiting time, the customer must thus 
take a chance on being able to carry out his task and trying 
to estimate the time until it is his turn. Often this ends up 
With a neW queue ticket having to be taken as the earlier 
number has already passed, Which results in an even longer 
Wait. 

[0005] In order to avoid this inconvenience, there are, for 
eXample, systems Where the customer is allocated some 
form of electronic ticket, for eXample in the form of a pager 
Which Warns the customer in good time, so that his number 
is not passed before he gets back to the service point. Such 
a system is described, for eXample, in US. Pat. No. 5,006, 
983. 

[0006] A remaining problem is, hoWever, that the cus 
tomer must still go to the service point to obtain a ticket, 
even though it is electronic. This means that time and energy 
are often Wasted quite unnecessarily. Associated With this, 
there is also the problem that the service point must be 
compatible With the equipment for the electronic ticket. 

[0007] A further problem is that if the customer has more 
than one task to carry out, for eXample in a shopping centre, 
he must visit several places in order to obtain his queue 
numbers. 

[0008] By means of US. Pat. No. 5,978,770 a system for 
allocating and handling queue reservations for dispersed 
services is already knoWn. A person or a group of persons 
entering an amusement park are given a user terminal Where 
information about the user is to be entered. The user terminal 
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communicates With a computer for each attraction via a 
Wireless communication netWork. By means of the user 
terminal, the user can receive information about queues, in 
the folloWing called queue information, such as noti?cation 
messages, estimated Waiting time, type of service and means 
of obtaining a queue number, from the computer for a 
selected attraction. In this Way the user does not need to 
physically stand in a queue and Wait to be admitted to the 
attraction, but can spend the time on other activities in the 
amusement park. Although the system is an improvement in 
comparison With the normal Way of physically forming a 
queue and the system described in US. Pat. No. 5,006,983, 
a person must still go to a particular place in order to be able 
to take advantage of the system’s bene?ts. In addition the 
amusement park, for eXample, must pay the costs associated 
With the purchase of user terminals, programming of each 
user terminal, charging the user terminals’ energy sources 
and personnel to issue the user terminals and give instruc 
tions about hoW they Work. 

BRIEF DESCRIPTION OF THE INVENTION 

[0009] The object of this invention is to provide a system, 
a device, a computer program and a method Which gives 
increased freedom to and saves time for a person obtaining 
service resources, in comparison With the above knoWn 
technology. 
[0010] It is also an object of this invention to improve the 
everyday time-planning for When operator positions are to 
be visited, for eXample What day it is most convenient to go 
to a shop to buy a product. 

[0011] Another object of this invention is to reduce the 
costs of a system Where the customer obtains a queue 
number or turn number for service at one or more associated 

operator positions, Without having to visit a service point. 

[0012] This invention relates to a system for allocating 
service resources to users of these resources, such as cus 
tomers, Which service resources are intended to be provided 
at least one service point for service at one or more asso 

ciated operator positions, Which system comprises: 

[0013] at least one device, called a “Q-server”, for 
managing at least one queue and information about 
the queue, queue information, such as noti?cation 
message, most recently served number, estimated 
Waiting time, number of people Waiting, type of 
service, and means of obtaining a queue number; 

[0014] at least one user terminal arranged for tWo 
Way communication With the device (13); 

[0015] Where the device and the user terminal is connect 
able to a ?rst communication netWork, such as a mobile 
phone netWork, and a second communication netWork, such 
as the Internet, connected together via at least one gateWay, 
Where the ?rst netWork comprises a node, for eXample a 
Short Message Service Centre, for the reception and trans 
mission of messages, for eXample teXt messages, intended 
for the device or the user terminal and Where the second 
netWork comprises a server, for eXample a Web server, 
Where the device is adapted to communicate With the server 
and With the node, so that the queue information can be 
made generally available and can be transmitted to the user 
terminal via both the ?rst conmunication netWork and the 
second communication netWork and the device can respond 
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to calls from the user terminal by means of messages, for 
example text messages. A gateway is de?ned here as a 
combination of hardware and software which enables two 
different types of communication network, such as PLMN 
(public land mobile network) and the Internet, to commu 
nicate with each other by carrying out protocol conversion 
between the different types of communication network and 
different applications. By a Web server is meant here a 
computer communicating with TCP/IP and intended to 
respond to calls from (Server) clients (users) in the second 
communication network and to send them the requested 
information. By means of the system, a person having his 
own user terminal, such as a mobile phone, is able to obtain 
queue information and join a queue without going to a 
particular place to obtain a queue number. Messages can be 
sent between the device and the user terminal via the node 
in the ?rst communication network and information, not just 
queue information, can be obtained from the server. The 
system takes up a small capacity of the communication 
network, so-called bandwidth, in applications utiliZing small 
amounts of data per message, or session. 

[0016] The user terminal is suitably a portable terminal, 
such as a mobile phone, a PDA (Personal Digital Assistant), 
a communicator or the like. This means that by using the 
user terminal a person can join a queue or obtain information 
about the service associated with the queue regardless of 
where the person is, provided that he is within the coverage 
range of the communication network for the portable ter 
minal. A user’s user terminal can also easily be used in 
different countries, thanks to the so-called roaming function 
which the operators in different countries have, that is the 
function which permits the user terminal to be moved from 
one mobile operator to another without the communication 
being interrupted, and as a result a user of the queuing 
system can use his user terminal world-wide. 

[0017] The device in the system is preferably arranged to 
publish the queue information on a web page on the Internet 
via the server. By a web page is meant information, includ 
ing so-called links, intended to show and refer to further 
information (teXt, pictures, sound, video) which can be read 
or retrieved via a graphic user interface, a so-called browser. 
This means that anyone who has a user terminal which can 
be connected to the second communication network in the 
form of the Internet can obtain queue information and decide 
whether it is worthwhile, with regard to the estimated 
waiting time, having the service carried out in the near future 
or whether the person should wait, for eXample for a few 
days. 
[0018] The device is suitably arranged to communicate by 
means of a WAP server, that is a server which communicates 

using WAP (Wireless Application Protocol). 
[0019] It is advantageous if the system comprises a queue 
information device of the conventional type, for eXample 
one which displays queue information and/or a system 
where a person can be allocated a turn number and obtain a 
queue ticket. By this means, an eXchange of information can 
take place between the queue information device and the 
device. 

[0020] The device and the queue information device are 
preferably adapted to communicate with each other via a 
third communication network in the form of a wireless LAN 
(local area network). By this means, a service point can 
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easily be re-equipped by simply moving the components in 
the system without relaying any cables. The system is thus 
also more easily movable. 

[0021] The device and the user terminal suitably comprise 
means for communicating directly with each other via the 
third communication network without the involvement of 
the ?rst communication network and the second communi 
cation network. This means that a greater amount of data can 
be transferred, as, for eXample, the Internet and a PLMN 
normally have a lower transmission speed than a local 
network. In this way, the communication costs for the 
service point and the users of the user terminals are kept 
down. 

[0022] The invention also concerns a device arranged to 
manage at least one queue and information about the queue, 
queue information, such as the most recently served number 
and number of people waiting, and means of obtaining a 
queue number. The device is connectable to at least one ?rst 
communication network, for eXample a mobile phone net 
work, and a second communication network, for eXample 
the Internet, connected together via at least one gateway, 
where the ?rst network comprises a node, for eXample a 
Short Message Service Centre, for the reception and trans 
mission of messages, for eXample teXt messages, to and 
from the device or a user terminal, and where the second 
network comprises a server, for eXample a Web server, 
where the device is adapted to communicate with the server 
and with the node, so that the queue information can be 
made generally available and can be transmitted to the user 
terminal via both the ?rst communication network and the 
second communication network and the device can respond 
to calls from the user terminal by means of messages, for 
eXample teXt messages. 

[0023] The device is suitably arranged to publish queue 
information on a web page on the Internet via the server. 

[0024] The device is preferably adapted to communicate 
with a queue information device, for eXample one which 
displays queue information and/or a system where a person 
can be allocated a turn number and obtain a queue ticket, via 
a third communication network in the form of a wireless 
LAN. 

[0025] In addition, the invention relates to a computer 
program for use in connection with the device, comprising 
machine-readable code means for causing the device to 

[0026] manage at least one queue and information 
about this, queue information, such as most recently 
served number and number or people waiting, and 
means of obtaining a queue number and 

[0027] making the queue information generally avail 
able and transmitting this to at least one user termi 
nal; and also machine-readable code means to enable 
the device to 

[0028] communicate with a node, such as a Short 
Message Service Centre, for the reception and trans 
mission of messages, for eXample teXt messages, 
arranged in a ?rst communication network con 
nected to a second communication network via a 
gateway, and 

[0029] communicate with a server, for eXample a 
Web server, comprised in the second communication 
network. 
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[0030] The computer program suitably also comprises 
machine-readable code means for enabling the device to 
communicate With a queue information device, for example 
one Which displays queue information and/or a system 
Where a person can be allocated a turn number and obtain a 
queue ticket, via a third communication netWork in the form 
of a Wireless LAN. 

[0031] In addition the invention also relates to a computer 
program product comprising a recording medium Which can 
be read off by a computer, and the abovementioned com 
puter program, Where the machine-readable code means for 
the computer program is recorded on the recording medium. 

[0032] The invention also relates to a method for allocat 
ing service resources to users thereof, Which service 
resources are intended to be provided at a service point for 
serving one or more associated operator positions, Which 
method comprises the stages of: 

[0033] from at least one user terminal belonging to a 
user, calling a device arranged to manage at least one 
queue and queue information, such as most recently 
served number, number of people Waiting, queue 
identity, and means of obtaining a queue number, in 
Which a unique terminal identity is given by sending 
a message, for eXample via SMS, WAP, UMTS or 
GPRS, to the effect that it is Wished to send queue 
information to the user terminal With the unique 
terminal identity; 

[0034] sending required queue information via a 
node, such as a Short Message Service Centre, for a 
reception and transmission of messages, for eXample 
teXt messages, comprised in a ?rst netWork, and/or 
via a server, for eXample a Web server, comprised in 
a second communication netWork, Which is con 
nected to the ?rst communication netWork via a 
gateWay, 

[0035] obtaining information for the user terminal 
about the number currently being served, number of 
people Waiting and queue identity; 

[0036] accepting a turn number or specifying a 
desired queue number or a desired estimated Waiting 
time. The information is hereby obtained by means 
of the user terminal, such as a mobile phone, pref 
erably by using mobile data services, by “ringing” or 
“linking” (calling up) the service point’s Q-server 
With a unique identity and thereby leaving a mes 
sage, such as a teXt message via Short Message 
Service, SMS, or by using a packet-based radio 
netWork system, such as GPRS (General Packet 
Radio Service, GSM eXtended by packet data) or 
obtaining information from the Internet by means of 
the WAP protocol (Wireless Application Protocol) to 
the effect that queue information is desired for the 
mobile terminal With the provided stated identity. 

[0037] Queue status messages are preferably sent repeat 
edly to a group Which has active electronic queue numbers 
With the queue identity, that is multicasting. This applies in 
particular When SMS is not used. 

[0038] The method also suitably comprises the stage of 
exchanging information betWeen the device and a queue 
information device via a third netWork in the form of a 
Wireless LAN. 
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[0039] It is advantageous if the method comprises the 
stage of checking a distance betWeen the device and/or the 
service point and the user terminal With the unique terminal 
identity. 

[0040] In a ?rst aspect of the method, it comprises the 
stages of: checking Whether the distance is less than a 
predetermined distance changing the communication 
betWeen the device and the user terminal so that it only takes 
place via the third communication netWork instead of via the 
?rst and the second communication netWorks When the 
distance is less than the predetermined distance. 

[0041] In a second aspect of the method, it comprises the 
stages of: determining the time When the queue information 
is to be sent out from the device to the user terminal on the 
basis of the distance, in such a Way that user terminals at a 
shorter distance from the service point or one of the asso 
ciated operator positions receive the queue information later 
than if the distance is longer than the shorter distance. 

[0042] In order to make it easy for the user to ?nd the right 
number (identity) of the service point, it is also suitable/ 
possible to connect a catalogue service Where information 
about service points can be found on the Internet on the 
service point’s home-page or at a so-called portal, Where the 
service points to be included are to be found. The business 
load of the service points could be displayed there and 
checked When the number or the link is looked up. 

[0043] In order to make it even more convenient for the 
users, it is possible to set up a mobile terminal from the 
above catalogue service on the Internet and from there send 
the number to the terminal. 

[0044] Certain functionality is suitably implemented in 
softWare, for eXample the connection to SMSC, Short Mes 
sage Service Centre, Which is an eXample of a Service 
Centre/Support Node if SMS is used as carrier for the 
service. 

[0045] In addition, the service point Will not appear so 
busy, due to the traf?c to the service point being reduced, as 
it is not necessary to go there to obtain a turn number. The 
fact of having feW customers at the service point means that 
the service point can provide good service and in addition it 
reduces the pressure on the personnel. 

[0046] If a person has several tasks to carry out, it is 
possible to obtain several turn numbers from different ser 
vice points at relatively the same time in order to be able to 
plan a timetable. 

[0047] It is also possible for the service point to supple 
ment queue information Which is sent With other informa 
tion, for eXample advertisements. 

[0048] By a mobile telephone containing a so-called smart 
card/SIM card, Which is personal, information can be used 
for security purposes (that is to give access) and/or to make 
preparations for the visit to the service point. 

[0049] It is also possible to cancel at any point during the 
Whole course of events and thereby relinquish one’s place in 
the queue. 

[0050] Further developments and special features of the 
invention concept are apparent from the folloWing descrip 
tion. 
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DESCRIPTION OF THE FIGURES 

[0051] The invention is described in greater detail below 
in the form of examples, With reference to the attached 
?gures, in Which: 

[0052] FIG. 1 shoWs a diagrammatic vieW of a system 
according to the invention, Which comprises a Q-server; 

[0053] FIG. 2 shoWs an enlarged vieW of an embodiment 
of the Q-server Which is shoWn in FIG. 1; 

[0054] FIG. 3 shoWs a sequence diagram of an embodi 
ment of the method according to the invention; 

[0055] FIG. 4 shoWs a How chart Which describes the 
function of a user terminal, in this case a mobile terminal; 

[0056] FIG. 5 shoWs a How chart Which describes the 
function of the Q-server, When a turn number is requested; 

[0057] FIG. 6 shoWs a How chart Which describes the 
function of the Q-server, When handling messages; 

[0058] FIG. 7 shoWs a ?nite state machine Which 
describes the function of the Q-server; 

[0059] FIG. 8 shoWs a computer, Which is arranged in or 
connected to the Q-server; and 

[0060] 
system. 

FIG. 9 shoWs a second embodiment of part of the 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

[0061] FIG. 1 shoWs a diagrammatic vieW of an embodi 
ment of a system 100 according to the invention. One or 
more user terminals 30, Which can belong to one and the 
same user 20 or different users, are connected via a ?rst 

communication netWork 40 in the form of a mobile tele 
communications netWork (PLMN) and a second communi 
cation netWork 41 in the form of the Internet, to a device 13, 
in the folloWing called “Q-server”, arranged to manage at 
least one queue, and information about this, in the folloWing 
called “queue information”, Which for eXample comprises: 
noti?cation messages, most recently served number, esti 
mated Waiting time, number of people Waiting, type of 
service, queue identity and means of obtaining a queue 
number. BetWeen the Q-server 13 and the communication 
netWorks 40 and 41 at least one third communication 
netWork 42 can be provided. The third netWork can be a 
normal LAN and is therefore not described in greater detail 
here, but a second embodiment of the third communication 
netWork 43 is described in connection With FIG. 9. 

[0062] The Q-server 13 can in turn be connected to a 
queue information device 12 of conventional type, Which 
displays queue information, such as the relevant queue 
number, n1, the number of the operator position, bi. The 
queue information device 12 can, for eXample, be con 
structed as a display screen. 

[0063] The communication netWorks 40 and 41 are con 
nected together via a gateWay 50. The mobile telecommu 
nications netWork suitably comprises the mobile data func 
tionality. 

[0064] The mobile telecommunications netWork can, for 
eXample, be a GSM netWork (General System Mobile), 
comprising message services, such as Short Message Ser 

Feb. 27, 2003 

vice (SMS). This is shoWn in the ?gure by a Service 
Centre/Support Node (SC/SN) 60 being connected to one 
communication netWork 40. Of course several SC/SN 60 or 
other units for message handling can be connected. 

[0065] A second eXample is to use a so-called packet 
sWitched mobile data service over radio as carrier of the 
messages, such as teXt messages, sound messages and 
graphic messages such as pictures and video sequences. One 
such could be GPRS (General Packet Radio Service) Which 
can/Will be able to be used in the GSM system. This GSM 
netWork has support as per SC/SN 60 for routing of packets 
and maintaining sessions, and also for charging functions. 
This also requires the mobile terminals to be arranged for 
packet-switched data traf?c. 

[0066] A packet-switched communication system differs 
from a so-called circuit-sWitched communication system in 
that the information is sent in packets only When there is any 
data to be sent, and betWeen these packets nothing is sent, as 
this data (the information) is usually intermittent. These 
packets usually also contain the identities of the communi 
cating parties (source and destination addresses). 

[0067] A circuit-sWitched communication system is con 
nected betWeen the communicating parties the Whole time; 
this technology is usual When it is a question of a normal 
telephone call, When speech and sound are continuous in 
character. 

[0068] A difference betWeen SMS and GPRS is that SMS 
is only a one-Way message and information about Who sent 
the message must be included in the message itself. In order 
to utiliZe SMS in the invention, the communicating parties 
must thus add their identity, the source address, as the Whole 
method requires a sequence of messages Which belong 
together, a so-called “session”. 

[0069] SMS cannot guarantee a maXimum for delays in 
the netWork, hoWever messages can be given different 
priorities. An alternative to high priority is that the Q-server 
can take time measurements, for eXample for user terminals 
and/or a reference (Q-)server, in order to estimate the delays 
in the netWork, and use this information When turn numbers 
are allocated and/or noti?cation messages are sent. In GPRS 
the maXimum delays are speci?ed and very small. 

[0070] In GPRS the system keeps track of the identities 
(source addresses) of the respective communicating parties, 
support is thus built-in for managing a session When the 
parties connect. 

[0071] A third eXample is to utiliZe, for eXample, the WAP 
protocol, Which makes it possible for information on, for 
eXample, the Internet to be retrieved to a mobile terminal, 
provided that this is a so-called “WAP mobile terminal”. The 
WAP protocol can use several different carrier services in 
order to exchange information, for eXample both SMS and 
GPRS. 

[0072] A fourth eXample is the use of other Wireless 
telephone systems, improvements on old Wireless telephone 
systems, or a combination of these EXamples of alternative 
standard systems are UMTS (Universal Mobile Telecom 
munication System), EDGE (Enhanced Data rates for Glo 
bal Evolution), HSCSD (High Speed Circuit SWitched Data) 
and i-Mode. 
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[0073] The system can also be integrated With existing 
“manual” queuing systems, Where a customer ?rst must go 
to a service point 10 in order to obtain a queue ticket. The 
queue information device 12 suitably comprises a part, that 
is the display screen, of such an existing “manual” queuing 
system. As the function of such a part is Well knoWn, it is not 
described here in greater detail. 

[0074] Other conventional components in queuing sys 
tems are connected to the Q-server 13, such as queue 
number keys 14, at the respective operator positions, by 
means of Which, for example, the cashier can advance the 
next turn number. Nor Will these be described in greater 
detail here, as their function is Well knoWn. 

[0075] The Q-server 13 comprises at least the functions: 
take turn number, T (and a key if the system is integrated 
With a conventional queuing system) and the current number 
n1, and any estimated Waiting time tW and the number of 
people Waiting nW. HoW these functions are implemented 
and hoW they operate Will be described in greater detail 
beloW, With reference to FIG. 2, Which is a detailed vieW of 
an embodiment of the Q-server 13. The broken line in FIG. 
1 shoWs Where the vieW in FIG. 2 Was taken from. 

[0076] The Q-server 13 comprises a ?rst data port 21 for 
communication With at least one user 20 via at least one of 

the tWo communication netWorks 40 and 41, for example if 
WAP is used the communication takes place via both the 
mobile telecommunications netWork and the Internet. This is 
carried out by user terminals 30 being connected to the 
communication netWorks 40, 41. In addition there is a 
device 22 for setting one of at least tWo operating modes. 
There are suitably at least three operating modes. 

[0077] The device 22 for setting the operating mode is 
suitably implemented by means of the softWare in conjunc 
tion With microprocessors in the Q-server 13 and the user 
terminal 30. The function is explained beloW. 

[0078] A?rst operating mode is so arranged that a user 20, 
via a user terminal 30, can take a turn number. For this the 
Q-server 13 is provided With a call module 23 and device 24 
for handling the method for dealing With requests for turn 
numbers. In addition there is a device 25 for checking the 
queue status and a device 26 for sending information to the 
relevant user terminal 30. There is also a device for receiving 
and this can, for example, be combined With the device for 
transmitting 26. In addition there is a device 27 for recording 
queue identity, reserving turn number and any estimated 
Waiting time. A second operating mode is used later for 
“monitoring the place in the queue”. For this there is a 
calculation device 28 Which notes When the required mes 
sage is to be sent and places the user terminal in the correct 
message list. There can also be a device 29 for “printing out 
and sending acknoWledgements’. The interaction of the 
various devices is described With the help of the function of 
the different operating modes, Which is described beloW. 

[0079] The function of the different operation modes Will 
be described in greater detail beloW, but ?rst reference is 
made to FIG. 3, Which is a sequence diagram for an overall 
method according to an embodiment of the invention Which 
Will be described in greater detail beloW. In parallel, refer 
ence is also made to FIG. 1 for the reference numbers. 
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[0080] Communication betWeen user terminal and 
Q-server: 
[0081] The sequence diagram in FIG. 3 shoWs a sequence 
betWeen a user terminal 30, in this case a mobile terminal, 
and the Q-server 13. The reference direction is from the 
mobile terminal to the Q-server. Five stages are shoWn. 

[0082] It is also possible for the user to cancel and 
terminate the Whole sequence. It is assumed that this can be 
carried out at any time during the session (in the sequence 
of messages). This Will be described in connection With a 
?nite state machine Where the How chart is explained and 
With reference to FIG. 7. 

[0083] Similarly, it can be the case that a time measure 
ment must be carried out betWeen each message in order for 
the Q-server not to Wait inde?nitely for a message in the 
sequence. Then if the time expires, the Q-server can consider 
that the call has been terminated and thereby remove the 
terminal’s data from the system. HoWever, this Will not be 
described here. 

[0084] In a ?rst stage, 301, the service point’s 10 Q-server 
13 is “called” from the mobile terminal 30, and a unique 
terminal/user identity idc is given. By “call” is meant to ring 
or be connected and thereby leave a message, using for 
example SMS or GPRS as carrier of the messages, to the 
effect that information (about the queue) is required to be 
transferred to the mobile terminal 30 With the identity idc. 

[0085] The stage Where a user 20 of the terminal 30 
activates and accepts that the identity, that is “the number” 
(source address), is sent is not shoWn, but is assumed to have 
been carried out, otherWise the identity has to be entered 
manually in the message if SMS is used. 

[0086] In a second stage, 302, information is obtained 
from the Q-server 13 concerning the relevant served number 
nt, the queue identity idS and any estimated Waiting time tW 
and number of people Waiting nW for all queues internally, 
that is the different types of service Which are available at the 
relevant service point 10. 

[0087] In a third stage, 303, the next turn number is 
accepted for at least one of the queues by the user of the 
mobile terminal, or alternatively the required queue number 
nI or required calculated Waiting time tI is stated. In addition 
it is possible to obtain a noti?cation message of standard 
type Which can be pre-de?ned, for example specifying that 
the message to the effect that the turn number is getting close 
should be sent When the number ten before is served. 

[0088] Alternatively, the required difference betWeen 
accepted/stated queue number da is speci?ed for the noti? 
cation message. 

[0089] In a fourth stage, 304, the turn number obtained is 
accepted together With information about Which queue it 
concerns and is retained as an acknoWledgement. In a ?fth 
stage, 305, a noti?cation message is then sent from the 
Q-server 13 to the user terminal 30 With the queue identity 
ids, to the effect that the user’s queue number no or the time 
tc is approaching, When such is the case. 

[0090] It is also possible to let the Q-server send queue 
status messages repeatedly, that is after each neW number is 
advanced for service, to a group Which has active electronic 
queue numbers With the queue identity ids, so-called mul 
ticasting. By multicasting is meant in general that a particu 
lar group (“multi-”) receive messages sent (“-casting”). In 
this case, it means that all those Who to date have taken a turn 
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number by mobile means in this particular queue receive a 
message for each number Which is advanced for service. 

[0091] An additional alternative is that the customer can 
book a time at a service point by means of his mobile 
terminal. In order for the time to be as close to the required 
time as possible, no turn number is taken out until the 
booked time approaches. The business load of a service 
point 10 varies and the turn number is only sent When the 
Waiting time can be estimated suf?ciently accurately in 
accordance With a prede?ned method of conventional type 
and is therefore not described in greater detail. 

[0092] If only one noti?cation message has been selected, 
the sequence is terminated. 

[0093] User terminal: 

[0094] The function of the abovementioned ?rst 
operating mode is described by means of a How chart 
Which is shoWn in FIG. 4. 

[0095] In each stage When information is sent betWeen 
terminal and server it is assumed that the terminal identity 
and queue identity (source addresses) are knoWn to each 
other. If this is not the case, then they must be added. This 
is in order to maintain a connection, a so-called “session”, in 
order that the messages Will reach the correct individuals in 
the system. 

[0096] In a ?rst stage, 401, the address of the service point 
10/telephone number of the user 20 is entered. This can be 
carried out, for eXample, by dialling a telephone number on 
a mobile terminal 30. 

[0097] In a second stage, 402, the service point 10 is 
called, and a source address is also given, that is the user’s 
address idc of the mobile terminal 30, in order to be able to 
maintain the session. 

[0098] In a third stage, 403, information is aWaited/ob 
tained from the service point’s 10 Q-server 13. 

[0099] In a fourth stage, 404, the information is displayed, 
that is the relevant served number and queue identity, any 
estimated Waiting time and number of people Waiting, for 
each type of service or queue at this service point 10. 

[0100] In a ?fth stage, 405, the type of queue or service is 
selected (if there are more than one). 

[0101] In a siXth stage, 406, there is an acceptance or 
refusal to take the neXt turn number for the selected queue. 

[0102] If YES, in a seventh stage, 407b, it is noted/marked 
that the neXt turn number is required. 

[0103] If NO, in a seventh stage, 407a, the required turn 
number or required time is entered on the mobile terminal. 

[0104] In a subsequent stage, 408, it is selected Whether 
continuous queue status is required (multicasting), that is an 
indication is given for every number Which is advanced. 

[0105] If YES, then it is noted/marked that continuous 
queue status is required, stage 409b, then go to stage 411. 

[0106] If NO, state in stage 409a Whether a standard 
noti?cation message (for eXample ten numbers before) is 
required. 
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[0107] If YES, go to stage 411. 

[0108] If NO, state in stage 410 When a noti?cation 
message is to be sent (number of numbers before). 

[0109] In stage 411, the information entered during the 
earlier stages is sent to the Q-server. 

[0110] In a subsequent stage, 412, the system Waits and an 
acknowledgement or noti?cation message is received. In 
stage 413, this is displayed and can be saved (stored in the 
memory), after Which the user/terminal is once again ready 
to receive a noti?cation message in stage 412 or to start 
again from stage 401. 

[0111] The user of the terminal can keep track of Where he 
or she is in the sequence himself or herself, by ?rst only 
sending a request for queue information, obtaining this and 
then making a choice concerning the required turn number. 
Thereafter only one or possibly several noti?cation mes 
sages Will be received by the terminal. 

[0112] Although a mobile terminal Was described above, 
the invention is not limited to such. The user terminal can 

instead, for example, be a computer or the like, Which, for 
eXample, can be connected via the Internet. An ordinary 
telephone over the ordinary telecommunications netWork 
Would also be able to be used. 

[0113] FIG. 5 shoWs hoW the turn number request of the 
Q-server is carried out in the abovementioned ?rst operating 
mode. 

[0114] Q-server (?rst operating mode—turn number 
request): 

[0115] 
[0116] In a second stage, 502, a request for turn number 
via the communication netWork is aWaited. Device 26 is 
used to receive. 

[0117] In a third stage, 503, an individual data entry is 
created for the method Which handles the request for termi 
nal With its identity. This is carried out using device 24 to 
implement the method for handling requests for turn num 
ber. 

In a ?rst stage, 501, the call module 23 is initiated. 

[0118] At the same time, any calls are aWaited from 
terminals for requests for additional turn numbers in stage 
502. This is carried out in the same Way in other operating 
modes. 

[0119] In a subsequent stage, 504, data is initiated for turn 
number requests. 

[0120] In stage 505, the status of all types of queue is 
checked. This is carried out using device 25 for checking 
queue status. 

[0121] In stage 506, information is sent to the relevant user 
station 30, using device 26. 

[0122] In stage 507, the user’s choice of queue (type of 
service), required turn number or required time, or Whether 
the user accepts the neXt relevant queue number (When the 
message arrives at the Q-server) and choice of required 
noti?cation message are aWaited. 

[0123] In stage 508, a turn number is reserved using 
device 27 to record the queue identity, reserve the turn 
number and, if required, estimate the Waiting time. 
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[0124] In a subsequent stage, 509, the neXt turn number is 
accepted or rejected. 

[0125] If YES, stage 510b, take neXt turn number, Which 
is suitably carried out in association With any existing 
conventional queuing system. 

[0126] If NO, stage 510a, reserve a turn number. If the 
user requires a particular time, the appropriate turn number 
can be estimated (possibly in association With an existing 
conventional queuing system). 

[0127] In a subsequent stage, 511, a standard noti?cation 
message is accepted or rejected. 

[0128] If YES, go to stage 514. 

[0129] If NO, stage 512, Whether continual queue status is 
required is accepted or rejected. 

[0130] If YES, stage 513b, mark for continual queue status 
(multicasting). 
[0131] If NO, stage 513a, note When (difference in turn 
number) the required message is to be sent. 

[0132] In stage 514, the user terminal’s identity (the 
individual) is placed in the correct message list, that is for 
the correct type of service. 

[0133] In stage 515, an “acknowledgement” is sent With 
associated queue identity for the turn number obtained. This 
is carried out by device 29 for “printing out and sending 
acknowledgements”. 

[0134] FIG. 6 noW shoWs hoW message handling is car 
ried out in the abovementioned second operating mode. 

[0135] Q-server (second operating mode—message han 
dling): 
[0136] All the stages eXcept 608 can be carried out by 
means of device 28. 

[0137] In a ?rst stage, 601, data and the message list are 
initiated to be empty for one type of queue. The method can 
handle one type of service (or queue). There can therefore be 
several identical second operating modes if there are several 
types of service. 

[0138] In a second stage, 602, neW customer for service, 
that is turn number is advanced. 

[0139] In a third stage, 603, the system checks that the 
message list is empty. As long as it is empty there is no 
reason to do anything. 

[0140] If YES, go back to stage 602 and aWait neXt 
calculation of turn number. 

[0141] If NO, stage 604, take the ?rst user in the message 
list for subsequent processing. 

[0142] In a folloWing stage, 605, it is determined Whether 
the Whole message list has been checked. 

[0143] If YES, return to stage 602 and aWait neXt turn 
number calculation. 

[0144] If NO, in stage 606, it is determined Whether a 
noti?cation message is to be sent to this user. 

[0145] This can be carried out by comparing the difference 
betWeen the current served number and this user’s turn 
number With the difference for the noti?cation message. 
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[0146] If NO, stage 607, take the neXt user in the message 
list, then repeat from stage 605. 

[0147] If YES, go to stage 608, Where a message is sent to 
this user, using device 26. 

[0148] The message contains the relevant served number 
and queue identity. 

[0149] In stage 609, it is checked Whether this terminal, 
that is individual, has continual queue status. 

[0150] If NO, go to stage 612. 

[0151] If YES, stage 640, it is checked Whether this 
individual’s turn number is the same as the turn number 
Which is to be served. 

[0152] If YES, go to stage 612. 

[0153] If NO, stage 611, take the neXt user in the message 
list, then go to stage 605. 

[0154] In stage 612, this user is removed from the message 
list, then repeat from stage 605. 

[0155] Finite state machine: 

[0156] FIG. 7 shoWs a ?nite state machine for a terminal 
user in the Q-server. 

[0157] In order to describe the Q-server further, it is shoWn 
hoW a so-called “?nite state machine” can be used to 
remember Where in the sequence the Q-server is. For several 
users the same number of ?nite state machines are required 
as there are currently users in the system. These can be 
implemented in the Q-server in its read- and Write-memory 
for data With a state variable for each individual. 

[0158] In FIG. 7, each arroW represents a transition from 
the current state to the neXt state and each circle represents 
a state, Where for each individual ?nite state machine there 
are three states. 

[0159] The Q-server is assumed to be in an initial state, I, 
Where it has been started and has created and initiated data 
structures for its further functioning. 

[0160] The transition, 701, from I to Bid is initiated by the 
event: request for turn number from terminal idc. 

[0161] The action is: initiate and create data for user idc, 
take queue information and send it to user terminal idc. 

[0162] The transition, 702, from Bid back to Bid is initi 
ated by the event: turn number is advanced. The action is: 
none. 

[0163] The transition, 703, from Bid to I is initiated by the 
event: user terminal idc terminates. 

[0164] The action is: (remove data for individual idc, this 
applies to all transitions to state I). 

[0165] The transition, 704, from Bid to Nid is initiated by 
the event: choice arrives from user terminal idc. The action 
is: calculate and allocate turn number, send this as acknoWl 
edgement and place user identity idc in the correct message 
list. 

[0166] The transition, 705, from Nid back to Nid is 
initiated by the event: turn number is advanced AND the fact 
that the conditions: served number has not reached the 
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number When the noti?cation message is to be sent AND 
user idc has not chosen continual queue status are ful?lled. 
The action is: None. 

[0167] The transition, 706, from Nid to I is initiated by the 
event: user terminal idc terminates. The action is: remove 
user idc from the message list. 

[0168] The transition, 707, from Nid is initiated by the 
event: turn number is advanced AND the fact that the 
conditions: served number has reached the number When the 
noti?cation message is to be sent AND user idc has not 
chosen continual queue status are ful?lled. The action is: 
remove user idc from the message list and send noti?cation 
message to user terminal idc. 

[0169] The transition, 708, from Nid to Mid is initiated by 
the event: turn number is advanced AND the fact that the 
conditions: user idc has selected continual queue status AND 
served number is different from turn number for user idc are 
ful?lled. The action is: send noti?cation message to user 
terminal idc. 

[0170] The transition, 709, from Mid back to Mid is 
initiated by the event: turn number is advanced AND the fact 
that the conditions: user idc has chosen continual queue 
status AND served number is different from turn number for 
user idc are ful?lled. The action is: send noti?cation message 
to user terminal idc. 

[0171] The transition, 710, from Mid to I is initiated by the 
event: user terminal idc terminates. The action is: remove 
user idc from the message list. 

[0172] The transition, 711, from Mid to I is initiated by the 
event: turn number is advanced AND the fact that the 
conditions: user idc has chosen continual queue status AND 
the served number is the same as the turn number for user 
idc are ful?lled. The action is: send last noti?cation message 
to user terminal idc and remove user idc from the message 
list. FIG. 8 shoWs unit 80. 

[0173] The devices 23-25, 27 and 28 are implemented 
suitably by being contained in a unit 80 Which in turn 
comprises a program and data memory 82a-b, a processor 
unit 83, a time circuit 84 and at least one input/output device 
(data port) for communication With the outside World, Which 
are connected to each other in a conventional Way by address 
bus 90, data bus 91 and control bus 92. This Will therefore 
not be described in greater detail. 

[0174] The program memory in turn comprises a storage 
medium 82c and machine-readable code 82d stored on the 
storage medium 82c, to cause the unit 80 to carry out 
required stages, that is as described in FIGS. 4, 5 and 6. 

[0175] FIG. 9 illustrates an alternative embodiment of a 
third communication netWork 42, Which has a local Wireless 
netWork, such as a Wireless LAN or a WPAN (Wireless 
Personal Area Network) for smaller service points or opera 
tor positions. Both the queue information device 12 and the 
Q-server 13 are provided With devices for receiving and 
transmitting information via an antenna each. An access 
device 15, provided With an antenna, incorporated in a LAN, 
Which in turn is connected to the Internet via an Ethernet hub 
16 and a conventional ?reWall 17, enables the Q-server 13 
to communicate With the user terminal 30 via the Internet. 
The user terminal can also comprise devices, such as a 
modem for Wireless information incorporated in a PC card 
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or the like, for tWo-Way communication in the local Wireless 
netWork, Which means that the Q-server 13 can communi 
cate directly With the user terminal if the user terminal is 
Within the radio range of the local Wireless netWork. In this 
Way, communication betWeen the Q-server and the portable 
user terminal 30 can change from taking place via the 
Internet and mobile phone system to the local Wireless 
netWork, in order to increase the communication speed and 
reduce the communication costs. FIG. 9 also illustrates a 
server in the form of a Web server 18, Which is connected to 
the Internet and via Which the Q-server 13 can publish queue 
information on a generally available home-page on the 
Internet. Alternatively, the Q-server can act as a Web server 
in addition to or instead of the Web server 18. 

[0176] When the Q-server, or some detection device con 
nected to the Q-server, identi?es that the customer/user 
terminal 30 With its identity determined through the already 
described connection method, is on the move, a signal can 
be sent to precisely this customer at regular intervals until 
the customer is Within the range of the local Wireless 
netWork and contact can be made. This saves energy, for 
eXample battery capacity in the user terminal, as the trans 
mission is carried out centrally from the service point 10. 

[0177] Alternatively, the user terminal can automatically 
start a connection directly With the local Wireless netWork 
When the user terminal is already Within the range of the 
local Wireless netWork. For this the Q-server 13 comprises 
a computer program stored on the storage medium 82c, 
Which computer program causes the Q-server to detect 
general local calls. 

[0178] Systems for Wireless LAN or WPAN can be, for 
eXample, ProXims Open Air, Bluetooth, HomeRF or some 
system in accordance With the IEEE 802.11 standard. 

[0179] Positioning of the portable user terminal 30 can be 
used in order to ?nd service points in the vicinity for a 
required service in a simple Way. This can be carried out by 
a mobile phone operator taking a bearing on the user 
terminal 30 from one or more radio base stations. The 
mobile terminal can also comprise a built-in GPS trans 
ceiver, Which can send its position to the mobile phone 
operator. The position is then sent on to the Q-server 13 to 
be combined With a catalogue service. 

[0180] The positioning information can also be used to 
determine the time When the noti?cation signal is to be sent 
out to the customer. If the customer is close, it can be sent 
later and if the customer is located further aWay, it can be 
sent earlier. 

[0181] The positioning system can also be used in asso 
ciation With connection to the service point 10 and transition 
to local radio communication to determine When/if the 
customer is Within the local Wireless netWork. 

[0182] In order to simplify the exchange of information 
betWeen the Q-server 13 and the user in accordance With, for 
eXample, the methods Which are described in connection 
With FIGS. 3-6, the eXchange of information can be carried 
out by the user terminal 30 being controlled at least partially 
by the user’s voice. For eXample, a user can say “Queue, 
post of?ce, Street 1” to the user terminal, Which responds 
With queue information in a message from the Q-server 
Which belongs to the post office on Street 1. Then the user 
can say “Cashier, neXt turn number” in order to obtain a turn 
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number for the queue for the post of?ce on Street 1. The 
message from the user terminal 30 to the Q-server 13 is thus 
originally in the user’s voice. The voice is interpreted and 
the interpretation can be carried out in the user terminal and 
sent as converted data, but can also be interpreted at the 
server side. In the latter case, a voice message is sent for 
interpretation further toWards, or in, the Q-server 13 in order 
?nally to become the necessary converted data Which is 
processed for the exchange of information betWeen the 
Q-server 13, the Web server 18, SC/SN 60 and/or the user 
terminal 30. The voice control can also take place on the 
server side, that is through a Network or Service Provider or, 
for eXample, through the Q-server 13 or the Web server 18. 
Of course, voice control via one of the units mentioned in 
this paragraph does not eXclude voice control via any of the 
other units mentioned in this paragraph. 

[0183] This invention is not limited to the embodiments 
described above, but comprises everything Which is 
described in the patent claims. Several embodiments are 
possible, as different standards and systems are used for 
telephony, mobile telephony and data communication in 
different parts of the World. 

[0184] List of Abbreviations Used 

[0185] Ni=neXt from queue With service type i 

[0186] Nj=neXt from queue With service type j 

[0187] bk=operator position k 

[0188] nW=number of people Waiting 

[0189] nt=current number (most recently served) 
[0190] tW=estimated Waiting time 

[0191] @bk=at operator position k 

[0192] Di=display for queue With service type i 

[0193] There can be several, for eXample one for each 
service type, Which is indicated by Dj for service type j, or 
all service types combined on one display. 

[0194] Ti=take turn number for queue With service type 
i (key) 

[0195] Tj=take turn number for queue With service type 
1' (key) 

1. System (100) for allocating service resources to users 
(20) thereof, such as customers, Which service resources are 
intended to be provided at at least one service point (10) for 
service at one or more associated operator positions, Which 
system (100) comprises: 

at least one device (13) for managing at least one queue 
and information about the queue, queue information, 
such as noti?cation message, most recently served 
number, estimated Waiting time, number of people 
Waiting, type of service, and means of obtaining a 
queue number; 

at least one user terminal (30) arranged for tWo-Way 
communication With the device (13); 

characteriZed in that: 

the device (13) and the user terminal (30) is connect 
able to a ?rst communication netWork, such as a 
mobile phone netWork, and a second communication 
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netWork, such as the Internet, connected together via 
at least one gateWay (50), Where the ?rst netWork 
comprises a node, for eXample a Short Message 
Service Centre (60), for the reception and transmis 
sion of messages, for eXample teXt messages, 
intended for the device (13) or the user terminal (30) 
and Where the second netWork comprises a server, 
for eXample a Web server (18), Where the device (13) 
is adapted to communicate With the server and With 
the node, so that the queue information can be made 
generally available and can be transmitted to the user 
terminal (30) via both the ?rst communication net 
Work and the second communication netWork and 
the device can respond to calls from the user terminal 
(30) by means of messages, for eXample teXt mes 
sages. 

2. System according to claim 1, characteriZed in that the 
user terminal (30) is a portable terminal, such as a mobile 
phone, a communicator or the like. 

3. System according to claim 1 or 2, characteriZed in that 
the device (13) is arranged to publish the queue information 
on a Web page on the Internet via the server. 

4. System according to any of claims 1-3, characteriZed in 
that the device (13) is arranged to communicate by means of 
a WAP server. 

5. System according to any of claims 1-4, characteriZed 
by a queue information device (12), for eXample one Which 
displays queue information and/or a system Where a person 
can be allocated a turn number and obtain a queue ticket. 

6. System according to claim 5, characteriZed in that the 
device (13) and the queue information device (12) are 
adapted to communicate With each other via a third com 
munication netWork in the form of a Wireless LAN. 

7. System according to claim 6, characteriZed in that the 
device (13) and the user terminal (30) comprise means for 
communicating directly With each other via the third com 
munication netWork Without the involvement of the ?rst 
communication netWork and the second communication 
netWork. 

8. Device (13) arranged to manage at least one queue and 
information about the queue, queue information, such as the 
most recently served number and number of people Waiting, 
and means of obtaining a queue number, characteriZed in 
that the device (13) is connectable to at least one ?rst 
communication netWork (40), for eXample a mobile phone 
netWork, and a second communication netWork (40), for 
eXample the Internet, connected together via at least one 
gateWay (50), Where the ?rst netWork comprises a node, for 
eXample a Short Message Service Centre (60), for the 
reception and transmission of messages, for eXample teXt 
messages, to and from the device (13) or a user terminal 
(30), and Where the second netWork comprises a server, for 
eXample a Web server (18), Where the device (13) is adapted 
to communicate With the Web server and With the node, so 
that the queue information can be made generally available 
and can be transmitted to the user terminal (30) via both the 
?rst communication netWork and the second communication 
netWork and the device can respond to calls from the user 
terminal (30) by means of messages, for eXample teXt 
messages. 

9. Device (13) according to claim 8, characteriZed in that 
the device (13) is arranged to publish the queue information 
on a Web page on the Internet via the server. 



US 2003/0039350 A1 

10. Device according to claim 8 or 9, characterized in that 
the device (13) is adapted to communicate With a queue 
information device (12), for example one Which displays 
queue information and/or a system Where a person can be 
allocated a turn number and obtain a queue ticket, via a third 
communication netWork in the form of a Wireless LAN. 

11. Computer program for use in connection With a device 
(13) according to any of claims 8-10, comprising machine 
readable code means (82a) for causing the device (13) to 

manage at least one queue and information about this, 
queue information, such as most recently served num 
ber and number of people Waiting, and means of 
obtaining a queue number and 

making the queue information generally available and 
transmitting this to at least one user terminal (30); and 
also machine-readable code means (82d) to enable the 
device (13) to 

communicate With a node, such as a Short Message 
Service Centre (60), for a reception and transmission of 
messages, for eXample teXt messages, arranged in a ?rst 
communication netWork (40) connected to a second 
communication netWork via a gateWay (50), and 

communicate With a server, for eXample a Web server, 
comprised in the second communication netWork. 

12. Computer program according to claim 11, comprising 
machine-readable code means (82a) for enabling the device 
to communicate With a queue information device (12), for 
eXample one Which displays queue information and/or a 
system Where a person can be allocated a turn number and 
obtain a queue ticket, via a third communication netWork in 
the form of a Wireless LAN. 

13. Computer program product comprising a recording 
medium (82c) Which can be read off by a computer, and a 
computer program according to claim 11, Where the 
machine-readable code means (82d) for the computer pro 
gram is recorded on the recording medium (82c). 

14. Method for allocating service resources to users (20) 
thereof, Which service resources are intended to be provided 
at a service point (10) for serving one or more associated 
operator positions, Which method comprises the stages of: 

from at least one user terminal (30) belonging to a user, 
calling a device (13) arranged to manage at least one 
queue and queue information, such as most recently 
served number, number of people Waiting, queue iden 
tity, and means of obtaining a queue number, in Which 
a unique terminal identity (idc) is given by sending a 
message, for eXample via SMS, WAP, UMTS or GPRS, 
to the effect that it is Wished to send queue information 
to the user terminal (30) With the unique terminal 
identity (idc); 
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sending required queue information via a node, such as a 
Short Message Service Centre (60), for a reception and 
transmission of messages, for eXample teXt messages, 
comprised in a ?rst netWork, and/or via a server, for 
eXample a Web server (18), comprised in a second 
communication netWork, Which is connected to the ?rst 
communication netWork via a gateWay (50), 

obtaining information for the user terminal about the 
number currently being served (nt), number of people 
Waiting (nW) and queue identity (ids); 

accepting a turn number or specifying a desired queue 
number (n) or a desired estimated Waiting time (t). 

15. Method according to claim 14, characteriZed in that 
queue status messages are sent repeatedly to a group Which 
has active electronic queue numbers With the queue identity 

(ids). 
16. Method according to claim 14 or 15, characteriZed by 

the stage of: 

exchanging information betWeen the device (13) and a 
queue information device (12) via a third netWork in 
the form of a Wireless LAN. 

17. Method according to any of claims 14-16, character 
iZed by the stage of: 

checking a distance betWeen the device (13) and/or the 
service point (10) and the user terminal (30) With the 
unique terminal identity (idc). 

18. Method according to claim 17, characteriZed by the 
stages of: 

checking Whether the distance is less than a predeter 
mined distance, changing the communication betWeen 
the device (13) and the user terminal (30) so that it 
takes place only via the third communication netWork 
instead of via the ?rst and the second communication 
netWorks (40) When the distance is less than the pre 
determined distance. 

19. Method according to claim 17, characteriZed by the 
stages of: 

determining the time When the queue information is to be 
sent out from the 30 device (13) to the user terminal 
(30) on the basis of the distance, in such a Way that user 
terminals (30) at a shorter distance from the service 
point (10) or one of the associated operator positions, 
receive the queue information later than if the distance 
is longer than the shorter distance. 


